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(54) Color processing method. 

(57) A color processing method utilizing a plurali- 
ty of devices having different color spaces as 
one virtual device. A scanner inquires a com- 
puter of color space and presence/absence of a 
color conversion function. If the computer has 
the color space conversion function, the scan- 
ner transmits color image data with parameters 
for converting the data into data of the color 
space of the computer. Inversely, the computer 
inquires the printer of color space and presen- 
ce/absence of a color space conversion func- 
tion. If the printer has the color space 
conversion function, the computer transmits 
color image data with parameters obtained 
from operation of parameters for converting the 
color space of the image data into the color 
space of the printer and the parameters re- 
ceived from the scanner. 
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BACKGROUND THE INVENTION 

.u rt j fnr rorrectina the difference among color spaces 
Present invention relates to a coior processing — ^« output device such as a printer out- 
of color image input/output devices. The ^^^^^^ a computer from the input device 
puts a color image from e.g. a <° m P uter ;"^ 

such asascanneror an electrons camera. ^^^^ , scanner , an e.ectronic camera and a pnnter 

the printed results may be different. hiah -operation capability performs appropriate color cor- 

assary color space for a cor rant pel "''''f™™^^, ,„„ WB-rl , d ra»oacks: 

S^ca^t.ars opsrato, i, in eharg. o, corral, i.a.. tt. OS.. shouid parform color cor- 

sTp™— - — — —* » ■»-» - ■-— and phn,e,s by ■ " u,a " y " compme ' s 

via a network. 

SUMMARY O F THE INVENTION 

»icas. aach of which Has its own color spaca. as one «rtui * l«.ca. passing mathod 

According to tha pra.ant in.antion th. *f^«^^SS7^ ,maga inpot/oolpot davlces and a 
,o, . computar syaam having , r*nMy °' ^ *7^SSo«<>ing <« ' >» «*«*• "•** *",T' 
piorsli.y 01 color oorraction ma.ns tor ^'"^'^2" ~ stops of: ^forming color corraction of Ihs 

^na^ct^tna prasan, invention aims .0 pro.^a a color process*, mathod and apparatus wtiich 
"IS S^SSST P^m. to provide a col„ processing method and apparalo, 

"^SZSZ £ . —» «*• a « - ' unaion a aevice 

the system. „ h .n*«.nt invention will be apparentfrom the following description tak- 

an SS;Tlon ,,a reference « d.a,gnate the same or 

similar parts throughout the figures thereof. 
pp.cf INSCRIPTION OF THE DRAWINGS 

*" W , * a 0,0* diagram acn.ma.call, showing tha aystam confutation of an amhodimentofthe pres.n, 
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invention. ,. 
F J. 6 illustrates Color-Spaoe-Select p. eke, used J M orotoc oi ; 



Fig. 8 is 
ment is applied; 
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Fig. 9 is a block diagram showing in detail a client side of the server/client system; 
Fig. 10 illustrates a general packet construction used in the color space control protocol; 
Fig. 11 illustrates as an example a signal sequence between the server and the client; 
Fig. 12 illustrates in detail a signal sequence on a client side; 
5 Fig. 13 illustrates as an example color correction in a monitor 

Fig. 14 illustrates as another example color correction in the monitor; and 

Fig. 15 is a block diagram for explaining a color correction data control method. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

w 

Preferred embodiments of the present invention will be described in detail in accordance with the accom- 
panying drawings. 

Normally, connection between a computer and a printer is physical connection via e.g. a cable using a 
Centronics interface. As is apparent from a network printer connected to a local area network (LAN), it is wrong 
15 to regard a cable as a "physical and logical" connecting point. A cable is a physical connecting point, however, 
if it is also a logical connecting point, an application software should be able to change the physical specifi- 
cation of each printer or scanner. 

To avoid this problem, when an input/output device provided by an input/output device maker is connected 
to a computer, a device driver is installed into an operating system (OS) of the computer. 
20 The present embodiment realizes an interface between the input/output devices such as printer and a 

scanner by virtual izing the following four items: 

(1) Logical connecting point 

(2) Standard color space 

(3) Virtual color correction (virtual color space conversion) 
25 (4) Virtual Color Space Conversion Protocol 

[Logical Connection] 

Fig. 1 is a block diagram showing the system configuration embodying the present invention. In Fig. 1, 
30 reference numeral 1 denotes a scanner; 2, a connection cable; 3, a device driver of the scanner; 4, a computer; 
5, an image processing application, e.g., a color DTP soft; 6. a device driver of printer 8; and 7, a connection 
cable. Device drivers 3 and 6 exist in the computer 4 and they are connected via programmable connection 
paths 9 and 10 to each other. 

Conventionally, a color image data interface is defined by physical connecting points (cables 2 and 7) be- 
35 tween the input/output devices 1 and 8. In the present embodiment, however, the interface is defined by logical 
connecting points (paths 9 and 10). More specifically, the device driver 3 exists in the computer 4 physically, 
however, the device driver 3 can be logically considered as a part of the scanner 1. Also, the device driver 6 
which exists in the computer 4 physically can be regarded as a part of the printer 8. 

Accordingly, the difference of color space between the computer 4 and the scanner 1 or the printer 8 can 
40 be easily corrected by using the interfaces 9 and 10 between the device drivers 3 and 6 as logical connecting 
points for color correction. The connection paths 9 and 1 0 will be referred to as "logical connecting points" here- 
inafter. 

In this embodiment, the respective logical connections are provided with standard color space around 
them. If the computer 4 uses RGB color space and the printer 8 uses YMC color space, the device driver 6 
45 performs RGB->YMC conversion. 

[Color Correction at Logical Connecting Point] 

The color correction at a logical connecting point can be applied not only to the color space conversion 
so between different color spaces, but to conversion between the same color spaces. For example, the scanner 
1 normally outputs RGB signals and the computer 4 often uses RGB color space as its standard color space. 
In many cases, the white balance of the scanner 1 and that of the computer 4 are subtly different. Conven- 
tionally, the user has manually adjusted such subtle difference or has done nothing and abandoned the dif- 
ference. Assuming that the color space of the scanner 1 is R*G*B\ correction to the scanner 1 color space 
55 should be made by the device driver 3. That is, color correction should be preferably performed at a logical 
connecting point. 
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[Introduction of Standard Color Space] 

As .escribed above, it is not 
the computer 4 "RGB", since a we..- es.gned ^.ton. scanner p ^ ^ ^ 

a color signal. If the scanner color s ^^f ^^^^^'g g^gy S ^gve standard color space derives from the fact that 
Unfavorably, the misunderstand^ that • , jgnt source and a image sensor treat analog val- 

they treat digital numerical values whrie scanner * '"^^J* , js unknown unti , the data is displayed on 
ues In fact, however, a color based on a value set on t ,e er numerical values cannot 

tion that the computer has correct color space. 

[Contradiction in Color Correction by Computer] 

As in many system, it is convenient to ^rform f 
incredible considering the "bo^^^^^^^ corn mand in the menu. It seems very 
example, in an application software, a scanner ^J^^J, fact> a long , ist of scanners is displayed 
20 convenient ^^^^ 
r: h eTh::e U s:ems%=.H^ever^ 

The scanner selection by the app.icat, on > "^^^^^ software. When there existed 
the various scanners. Also color corrects sh ^ b V the software was able t0 perform color 

25 only a few types of black-and-wh.te scanners ^^f^^^^^to ha.f-tone and a color scan- 

[Setting of Standard Color Space) 

ln the present embodiment, standard color space *^?^2Z£^^^£ 
solve the aLe-mentioned P^.^^S.S^^ * is ?or converting color space 

-RGB" intoV. igj U 933l is ac0 Z e ^Z7ofuTiT^o, 2. The conversion coefficient matrix 

Equation 3 is obtained by subst.tut.ng the equat on Unto he r g ^ ^ ^ 

of the equation 3 is replaced ^^^J^S^ion operations which should initially be per- 
once matrix operafon .. ^^^^^ coefficient matrices [f„ f„ M and [g„. g„ 93 3 ] 

rr£e^ 
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Fig. 2 shows the color space characteristics of the computer 4. In Fig. 2, the elements in Fig. 1 have the 
same reference numerals. Reference numeral 11 denotes a color space characteristic of the scanner; 12, a 
standard color space characteristic; 13, a color space characteristic of the computer. These color space char- 
acteristics are represented as W R'G'B"\ "NTSC RGB", and Vg'tr respectively. W G W is a conversion means (ma- 
trix) for converting "R^B*" data into "NTSC RGB" data. "F" is a conversion means (matrix) for converting 
"NTSC RGB* data into Vg'b m data. 

Any appropriate color space can be employed as the standard color space here. If the data transmitting 
side (scanner 3) and the receiving side (computer 5) both have "RGB" color space, it should be desirably "NTSC 
RGB". The transmitting side converts the device color space data "R'G'B*" into the standard color space data 
"NTSC RGB" by the conversion means "G*\ The receiving side converts the standard color space data "NTSC 
RGB" into the device color space data Vg'b'" by the conversion means "F". 

[Virtual Color Correction (Virtual Color Space Conversion)] 

The two conversion means "G" and "F" are indispensable for setting the standard color space. However, 
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there are the following problems: 

(1) The cost of the entire system increases 
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(2) The throughput is degraded. 

3 Operation errors accumulate at «^«o^» conversion. 

4 Color representation dynamic * e ?™*™ZocZ (Virtual Color Space Conversion) is .ntro- 
To avoid such problems, the Virtua I C olc ,r Co '^£Z5tiLl (hereinafte r 

duced in the present embodiment. The V.rtua Color Co ™«° nl ™ equation for converting color space 
e^fed^oas'virtua. conversion", is^ 

into a target standard color space and initial data witnou op " ralB s the conversion means G and F. and 
ettio is'entrusted to the receiving side. The ^^^jSr - h - -trix °P erationS < twiC6) » ° t ? 
mult i P .ies the result with the initial data value. Th» the nu that tne operation is entrusted to the 

rctSThe operation is performed on the transmitt.ng s.de. 
[Virtual Color Space Conversion Protocol] 

tw een 9 the transmitter and the receiver ^^^2^^ ^ communication within 
transmission. For example in a case ^» 1 JJ^SJ.^ an actual packet is not transmitted, 
one personal computer, only a packet pointer is « nsr "'"^ be nQted tnat the constructions are s,m- 

Figs 4 to 7 show the construction of respect.v e p acket f o ™° , n Fig . 4 wi „ be described here. The 
ilar to each other and therefore only Color-Space "^est pack sho W n ^ ^ ^ ^ 

packet includes one-byte base elements, packet 1C 41 command ID ^ ^ ^ & ^ ^ 
fop. The packet ID 41 has a code indicative ^^^^ the length of the content 44 in byte units, 
what the subsequent data elements ^^^J^ rep eated depending upon circumstances. Ter- 
The command ID 42. the length 43 and the content ^4 ^ can be P ^ )D gnd js md , „ 

m inator 45 is included at the end o the pack t. J he ^ — ^ jneo in byte unKs by the length 43. Note 
of "0". The content 44 is a ^^ ,e " fl ^ M W ^ n ? iv f ty the content 44 can be f ixed-length data, 
that although the variable-length content 44 Jias be described be iow. First, the transm.tter 

The Virtua. Color Space Conversion Protocol shown n F-j3* Qf jmage data t0 be trans- 

transmits the Color-Space-Request packet to the^ ^ece.verto sp y ^ ^ 

mitted and inquire of the receiver s f^^^^i. he transmitter transmits data in accordance 
ence/absence of a color conversion *"*^J h £££ ^version function ("No") on the transm.ttmg side, 
with "RGB" color space, and informs that the e ■ , no cc o C o.or-Space-Request packet to .n- 
On the other hand, the receiver returns ^-SP*™^? ^ recejver recejves in acC0 rdance 

formthe transmitter of a.ist of acceptable [<*™Z^Zonm** function ("Yes") on the recewmg s.de^ 
with "RGB" color space and informs that there is a color co de termine the color space 

Wth Th e transmitter transmits a Color-Space »-S^ct is RGB" and the data is to be trans- 
and data format to be used. For example, ^^^S^ , ilte r coefficients for color space correc- 
ted with virtual color correction P aramete ^ h ' S n ^f e e d ;" a for mat to be used by Color-Space-Select Ack 

in this example, the transmitter is a Macintosh by Apple C °^^^ e „ ed to as . S/P Server") . In this sys- 
e e verTs a standalone network scanner P^^^^^^^ Generally, the Local talk is 
em. the transmitter and the receiver are UNIX environment represented by the 

is employed as the communication protocol * J" »^ sp Client , tne S P Server, and the MacTCP. 
The functional elements in this ^™ installed into the Macintosh. The PrintTCP is a scan- 

The PrintTCP and the SP Client and the ^ T «^^ n tne Ethe rnet via the TCP/IP from an appl. 
ner printer driver for outputtinj ,data to ,a: ^ t ££Z^™t*a»« . Q tpm 

55 cation of the M^J^^^^ upon prin«ng, a CaPSL (Canon Pnnt,ng System 

(1) To generate, when the uuicKuraw =»u Dr i n ter language by Canon K.K. 

(2) To generate, as a uar&L ujub, l,. r 
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the ADCT (Adaptive Discrete Cosine Transformation) transformation based on the JPEG (Joint Photo- 
graphic coding Experts Group) standards as an optional function. 
(3) To transmit the generated CaPSL code to the S/P Server via the S/P Client driver. 
The SP Client is a communication control program for transmitting a CaPSL code to the printer connected 
5 to the S/P Server via the TCP/IP and the Ethernet. The SP Client has the following basic functions: 

(1) To link end-to-end the S/P Client and the S/P Server via the TCP/IP. 

(2) To transmit CaPSL data received from the PrintTCP to the S/P Server. 

(3) To have the S/P Server scan an original, then receive the scanned data, and transmit the received 
data to the application. 

w The SP Server always runs on the S/P Server as a demon, while waiting for data reception from the client. 

The basic functions of the SP Server are as follows: 

(1) To pass the CaPSL data from the S/P Client to CaPSL interpreter. 

(2) To start an original scanning program and transmit received scanned data to the S/P Client. 

Fig. 8 shows the relation between these programs. The format and function of the resources of the re- 
T5 spective program units are as follows: 

(1) Printing Manager to call a subsequent printer driver installed in the system as a standard driver. Type 
= DRVR, iPrDrvRef = -3 

(2) PrintTCP: initially this printer driver is not installed in the system. It is provided as a code resource in 
the form of Chooser Document so as to be selected from the Chooser DA with Laser Writer and Image 

20 Writer. 

(3) SP Client: this driver automatically installs itself in the system by INIT-31 mechanism upon starting of 
the system. 

(4) MacTCP: this driver also has the resource "Control Panel Document". It sets initial values such as IP 
address from the control DA. 

25 (5) SP Server: It is a FSX server side program which exists in the form of e.g. a demon of the UNIX. 

In Fig. 8, reference numeral 20 denotes a DTP application on the market; 21, the Printing Manager which 
always exists in the OS; 22, the PrintTCP; 23, the SP Client; 24, the MacTCP; 25, an Ethernet board; 26, a 
control function of ADCT board; 27, an ADCT compression board; 28. an Ethernet Cable; 29, an Ethernet board; 
30, the TCP/IP protocol which always exists in the UNIX; 31, the S/P server; 32, the CaPSL interpreter; 33, a 

30 control function of the ADCT board; 34, an ADCT compression board; and 35, the printer. Numerals 20 to 25 
denote the Macintosh; 29 to 34, NWSP; 25 and 29, hardware for providing a communication function via the 
cable 28. Actual logical communication path can ensured by the MacTCP 24 and the TCP/IP 30. The SP Client 
23 and the SP Server 31 form an end-to-end printer server/client protocol on a logical communication path 
provided by the TCP/IP 30. The purpose of this protocol is to serve as a driver to divert the application 20 from 

35 its attention to the network (Ethernet) and have the application regard the printer 35 as if it is connected to 
local computers. In other words, to the application 20, the printer 35 seems directly connected under the Print- 
ing Manager 21. 

Fig. 9 shows in detail the relation between the computer side and the OS 36. As shown in Fig. 9, the Printing 
Manager 21 is a part of the OS 36. The PrintTCP 22 and the SP Client 23, the SP Client 23 and the Mac TCP, 
the PrintTCP and the control function 26 perform communication via a device manager 37. The PrintTCP 22 
is divided into QuickDraw-CaPSL converter 22-1 and printer driver 22-2. The converter 22-1 replaces the 
QuickDraw subroutine with a CaPSL code. This operation enables the SP Server having the CapSL interpreter 
to emulate the QuickDraw in place of the QuickDraw. Constructing the system using the respective drivers as 
drivers not applications provides the greatest merit of easy standardization of specification, since the interface 
45 is connected via the OS 36. Further, if the OS is actually a single task OS, though the OS is the Multifinder, 
drivers at the corresponding parts can be multitasked. For example, in case of the UNIX, only an interface to 
a physical device can be a driver and the other interfaces can be demons to run on the background. 

[SP Client Format] 

50 

The SP Client driver automatically installs itself in the system by the INIT-31 mechanism upon turning on 
the power. When the driver memory size becomes greater, most codes are held in the form of code resource, 
and when the driver is opened, the resources are loaded on the system heap. In this case, the memory is 
freed when closing. The driver name begins with a period ("."). 
55 Further, the SP Client has the Control Panel Document resource. It can set various parameters such as 

the IP address from the Control Panel. For this purpose, it has resources as follows: 
DITL ID = -4064 
mach ID = -4064 
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nrct!D = -4064 
ICN# ID = -4064 
BNDL ID = -4064 
FREF ID = -4064 
cdev ID = -4064 

[SP Client Driver Interface] 

DriverOpen 
DriverClose 
Control 
FSRead 
FSWrite 



status , • n^rf^ce can be provided by Control 

routine. Various commands as l.sted 



routine, vdtiuu- 

block to a predetermined value 

20 SPSetlnit 
SPListen 
SPCapability 
Color-Space-Request 

Color-Space-Ust 
25 color-Space-Select 
Color Space Ack 

[Explanation of Commands] 

The commands are as shown in table 1. 
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Table 1 



D riv6 rOpen 


< i tem> 


<def ine> 


<content> 


<example, comment> 




parameter 


host 


host name 








wind 


window size 


(1, 2, 3, 4) 






*buf f er 


buffer pointer 


(SPOpen result) 




return i 


OsEr r 


result 








re f num 


port ref .No. 


(hereinafter this No.) 


Lf t i ve il loss 


< iteni> 


<def ine> 


<content> 


<example, comment > 




parameter 


ref num 


port ref .No. 






return : 


OsErr 


result 






< item> 


<def ine> 


<content> 


<example, comment> 




paramete r 


ref num 


port ref .No. 








*buf f er 


buffer pointer 


(received data buffer) 




return : 


OsErr 


result 








RxSize 


data size 


(received data size) 






LUC 


End of File 


data termination flag 




< i tem> 


<def ine> 


<content> 


<example, comment > 




pa ramete r 


ref num 


port ref .No. 








*buf fer 


buffer pointer 


(transmission data 










buffer) 






s x ze 


data size 


(transmission data 










3ize) 






EOF 


End of File 


(data termination 










flag) 




return : 


OsErr 


result 




Status 


<item> 


r\c* f i n *^ ^> 


<content> 


<example, comment > 




parameter 


host 


host name 








"buffer 


buffer pointer 


(SPStatus result) 




return : 


OsErr 


result 




Cont roi 


<item> 


<def ine> 


<content> 


<example, comment > 




parameter 


ref num 


port ref. No. 








♦buffer 


buffer pointer 


(data buffer) 






size 


data size 


(data size) 




return : 


OsErr 


result 




SPTnit csCode~cSPInit se 


rver first 


issues it & prepares reception 




<item> 


<def ine> 


<content> 


<example, comment . 




parameter 


host 


host name 








wind 


window size 


(1/2,4,8) 






*buf fer 


buffer pointer 


(SPOpen result) 




return : 


OsErr 


result 








ref num 


port ref .No. 


(hereinafter this No.) 


SPListen csCode=cS?Listen 


server issues it & acknowledges reception 




<item> 


<def ine> 


<content> 


<example, comment > 




parameter 


ref num 


port ref. No. 






return : 


OsErr 


result 




SPSetStatus 


csCode-cSPStatus server 


issues it & changes S/P server setting 




<item> 


<def ine> 


<content> 


<example, comment> 




parameter 


ref num 


port ref -No. 








newStatus 


new status 










setting value 






return : 


OsErr 


result 





[Packet Format] 

General packet format of the SP Server/Client protocol is as shown in Fig. 10. In Fig. 10, numerals allotted 
at the left side indicates the number of bytes. 
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[Packet Functions] 



The 



functions of the SCCL packet and the 



DVCL packet are as shown in Tables 2 and 4. 



Table 2 



OpenConn 



10 



15 



set server/client link, ensure 



virtual communication line 



I inform server/client 



communicationfunctic^^ 



Open ConnReply 



20 



25 



acknowledge server/client link 

acknowledge server/client link communication function 
establish connectiorw^r^^ 



CloseConn 



disconnect serN^diemjir^ 



30 



35 



40 



45 




data 



acknowledge datajransrr^^ 



acknowledge datajr^nsmis^ 



inquire of servertclien^^^ 



~< dp pmr Status ACK,Abort 
reply to Status; one of RRj^NK^igiug 



disconnect communication 



control 



server/client (allservicesexc^ 
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Table 3 
<DVCL Packet> 



Init (com-id«f xlnit ) 
de vice «<de vice -name> 
direction=<data-di rect ion > 
PDL«<language> 
paper*=<paper-size> 
scape«<scape-type> 
resolut ion~<dpi> 
color-<color-space> 



:SPServer initialization request 

(e.g. Print, Scan, Get , Give) 
(e.g. CaPSL, Postscript , HPGL) 
(e.g. A4,A3) 

(e.g. Landscape, Port rait ) 
(e.g. 100,200,300,400) 

(eg.BK, RGB, RGBX, CMYK, LAB, XYZ , YCrCb) 



InitAck <com-id«f xlnitAck) 
result c <result-code> 



rSPServer initialization response 
(e.g. noErr, Error) 



Scan (com-id-f xScan) 
paper-<paper-size> 
scape=<scape-type> 
resolut ionc<dpi> 
co lor=<co lor- component > 



: scanning start request 
(e.g. A4,A3) 

(e.g. Landscape, Portrait) 
(e.g. 100,200, 300, 400) 
(e.g. R, G, B, C, M, Y, K, X, ) 



ScanAck (com-id=f xScanAck) 
result =< res ult-code> 
which-image=<image-id> 



: scanning start response 
(e.g. noErr, Error) 
(e.g. 1. 2, 3. . .) 



Print (com-id=f xPrint > 
paper=<paper-size> 
scape=<scape-type> 
resolut ion=<dpi> 
co lor-compo , =<color -component > 
pages tt <number-of-paqes> 



tpnnting start request 
(e.g. A4, A3) 

(e.g. Landscape, Portrait) 
(e.g., 100, 200, 300, 400) 
(e.g. R,G y B,C,M, Y, K, X) 
(e.g. 1-99) 



PrintAck <com-id=f xPrint Ack) 
result «< result -code> 
which- image ,s: <image-id> 
queue -number=< number > 



:printing start response 

(e.g. A4, A3) 

(e.g. 1,2,3...) 

(e.g. 1,2, 3. . .all) 



Capability <com-id=f xCapabiiity ) 



:SPServer function acknowledgment 
request 



CapabilityAck (corn-id 
-f xCapabilityAck) 
device=<device-narr.e> 
direct ion=<data-di rect ion> 
PDL-<language> 
paper=<paper-size> 
scape=<scape-type> 
color g <color-space> 



:SPS3erver function acknowledgment 
response 

(e.g. Print , Scan, Get, Give) 
(e.g. CaPSL, Postscript, HPGL) 
(e.g. A4,A3) 

(e.g. Landscape, Portrait ) 

(eg . BK, RGB, RFBX, CMYK, LAB, XYZ, YCrCb) 



SetArea (com-id-f xSetArea ) 
a rea«<print-area> 



roriginal image effective area 
setting request 

(e.g. top, lef, bottom, right ) 



SetAreaAck (com-id«f xSetAreaAck) 

which- ima ge~< image -id> 
result* <result -code> 



: original image effective area 
setting response 
(e.g. 1,2,3. . .) 
(e.g. noErr, Error) 



SetColor (com-id«f xSetColor) 
which-image-<image-id> 
color=<color-space> 
color compo=<color-component> 



: color designation request 
(e.g. 1,2,3...) 

(eg.BK, RGB, RGBX, CMYK, LAB, YXZ, YCrCb) 
(e.g. R,G,B,C,M, Y,K,X> 



SetColorAck (com-id»f xSetColorAck) 
re sult g: < result -code > 



: color designation response 
(e.g. noErr, Error) 



Buf Flush (com-id-f xBuf Flush) 
which-image-< image- id> 



: image memory clear request 
(e.g. 1,2,3...) 



55 
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j Buf FlushAck (com-id=f x3uf FlushAck) : image memory clear response 
result^<result-code> (e.g. noE rr, Error) m 



Table 4 



ClearQueue (com-id=f xClearQueue) 
queue - numbe r =<num be r > 



:printer queue clear request 
(e.g. 1,2,3.. .all) 



ClearQueueAck (corn-id 
f xClearQueueAck 
result=<result-code> 



:printer queue clear 
acknowledgment 
(e.g. noErr, Error) 



C omp < c om- id= f xComp ) 

which-image=<image- id> 
type" <co mpression type> 



image compression request 
e.g. 1, 2, 3 . . . ) 



:ype: 



JPEG, 



M H f MR, MMR) 



CompAck (com-ide=f xCompAck) 
which- image-< image- id> 
resu lt=<resu It -code > 



image compression acknowledgment 
e.g. 1,2,3. . .) 

e.g . noErr, Error) 



Decomp {com-id""f xDecomp) 
which image=<image-id> 
t y pe = <c omo r e s s i o n type> 



image expansion request 
e.g. 1, 2, 3. . .) 

e.g. JPEG, MH , MR, MMR) 



DeCompAck (com-id=f xDeCompAck) 
which- image=< image- id> 
resu lt=< result -code> 



image expansion acknowledgment 
e.g. 1,2,3. . .) 

e.g. noErr, Error) 



DIR(com-id=f xDIR) 



directory request 



DIRAck (corn-id— f xDIRAck) 
directory-<directory> 



directory response 
e.g. / h o me /user -name/ file -name) 



CD (com-id=f xCD) 

directory=<directory> 



directory change request 

e. g. /home /user-name/ file -name) 



CDAck (com-id-f xCDAck) 
resu 1 t =< re suit -code > 



directory change response 
e.g. noErr, Error) 



Get (com-id~f xGet ) 
data-<data> 



file transmission request 



GetAck (com-ide=f xGetAck) 
result ^result -code> 



: file transmission acknowledgment 
(e.g. noErr, Error) 



Put (com-id=f xPut ) 
data=<data> 



:file reception request 



PutAck (com-id=f xPutAck) 
result=<result-code> 



:file reception acknowledgment 
(e.g. noErr, Error) 



Cancel (com-ide«f xCancel) 
result=<result-code> 



: scanner server operation, 
cancellation 

(e.g. noErr,Err) 



setting 



Color-Space-Request (com-id=Color- 
Space-Request ) 
Color Space 
Capability 



: transmitter • s color space request 

and color processing function 
color space name 
color processing capability 



Color-Space-List ( com- id=Color- 
Space-List 
Color-Space 

Capability 



: receiver's color space list and 

color processing function 
color space name 

color processing capability 
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v^o-loc gpace oexeCw tconi'iQ^^oioc 


: transmitter * s color space 




designation and color processing 






Color-space 


color space name 


Color-Method 


color processing method 


Color-Space-Select Ack (com-id 


: receiver's color space 


=Color-Space-Select Ack) 


acknowledgment and color 




processing method 


Color-space 


color space name 


Co lor -Met hod 


color processing method 



Figs. 11 and 12 show the sequence of these packets and commands. Fig. 11 depends upon the flow be- 
tween a client and a server. Fig. 12 depends upon the flow between the MacTCP and the SP Client. 

Similarly to standard file access, access from the application side are made using Open, Read, Write and 
15 Close commands. First, the PrOpen function is called from the application. The SP Client receives the SPOpen 
command, and it issues the TCPActivateOpen function by the Connect command to be connected with the 
TCP/IP. The SP Client indicates that the call of the TCP/IP has been normally set if the return of the function 
is "noErr". The SP Client subsequently transmits the OpenConn packet to the SP Server to link the SP Client 
and the SP Server on the set TCP link. The SP Server returns the OpenCopnnReply to acknowledge the setting 
20 of the session link unless there is no problem in the printer. Thereafter, the SP Client transmits the Init packet 
and the Control packet to the server side to initialize the parameters of the server side. Then, the SP Client 
issues the Color-Space-Request packet for color space control. The subsequent communication has been al- 
ready described. These SP Server/SP Client packets are transmitted by TCPSend or TCPRv packets of the 
TCP/IP protocol. 

25 

[Modification] 

Figs. 1 3 and 14 show a modification to the present embodiment. Fig. 1 3 shows image information displayed 
on a CRT monitor. In Fig. 13, reference numeral 50 denotes the CRT monitor 51, a corrected color signal for 

30 displaying correct NTSC RGB color on the monitor; "D", a correction coefficient matrix; and 52, a connection 
cable. In order to display the RGB signal which is "proper 11 to human eyes, color correction such as gamma (y) 
correction is required. In Fig. 1 3. gamma correction is performed on the computer side. As it takes a long period 
to perform such correction by a CPU, it is usually made on the monitor 50 side, as shown in Fig. 14. The scanner 
color signal is multiplied by the correction coefficient matrix D on the monitor side. Generally, a color correction 

35 circuitry of a monitor has a hardware construction, or it is a high-speed processor such as a DSP (Digital Signal 
Processor) for high-speed correction. In any case, to the computer side, the CRT has conventionally been a 
passive device which simply reproduces a given RGB signal. In other words, the coefficient matrix D has been 
the CRT monitor 50's own color processing system included in the monitor 50, and has never been directed 
to the computer for its dynamic use in frequent operation (except setting correction). 

40 The device-independent color processing method according to the present invention can even omit the 

image processing operation by the CPU of the computer while the interface passes a color signal according 
to a virtual standard color space to the CRT monitor. Actually, the input-side color correction coefficients as 
the equation 4 and those of the scanner in Fig. 2 can be transmitted separately from the image signal, in the 
form of protocol, to the CRT monitor. Equation 8 shows this processing. "F" denotes a correction coefficient 

45 matrix for matching the scanner's own color space to the standard color space; "G", a correction coefficient 
matrix in the computer; and "D", a correction coefficient matrix for matching the monitor's own color space to 
the standard color space. If the CRT monitor is an active device as that in the present invention, the color cor- 
rection operation can be made by the final device at a time as the equation 8. 

In this manner, the present invention realizes a color processing system which optimizes hardware re- 

so source for high-speed operation while containing the device-independent concept, further, reduces accumu- 
lative errors of the operation. 

It should be noted that the algorithm having cascade-connected filter operations so as to perform the op- 
eration at a time within the final device can be easily made when color correction is established between the 
three primary color representation (color mixing system) such as "RGB", "XYZ", "CMY" and "YIQ". However, 

55 in case of conversion between one of the above color systems and a color representation calculated from the 
XYZ system (color developing system) such as "L*a*b*"\ the operation based on the above algorithm cannot 
be performed easily. Rather, in such case, the color mixing system should be converted into the color devel- 
oping system before operation. 
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10 



15 



20 



[Color Correction] 

When a computer-processed color image is printed, whether the printed result coincides witt J thjcdoron 
a ^monitor of not is a significant prob.em. In a computer-processing system, the mon.tor and the pnnter 

^tnta^ 

from 0 ttf 1 00 a RG B = 100,0,0" signal is inputted to display red. and the displayed red co.or.s measured by 

"FT signal ga.n .s adjusted to 100 0. 0 . s ~ly. a KfaB . » such gs 

that the output of the spectrophotometer will become 100, 100, iuu . wexi. a n«ui w » 
RGB 70 30 30" is inputted and adjustment is performed in a similar manner, and f mally. a s.gnal RGB - 
70 70 70 : fs inputted as white balance to complete adjustment. Regarding printer adjustment, the bas s of 
[he adjustment Method is correspondent to the above method. It goes without say.ng that there are other ao- 

P ' iC r C eS 

rmakers Tp^amy of co.or samples, and combinations thereof, will make such adjustment confus.ng^ 
SettTg of Zen. values can be made by a utility program or by a DTP app.icat.on However th^ ad 
' justmen 4u ts hould not be managed by the application but by a device driver so as to avo.d co U"™*™ 
ofeTerv cdor sample at every application. According to the embodiment, a color ,mage s.gnal Passed t a 

wmmmfmm 

further once-set values become common values to all the applications. . artan 
When using the device-independent color processing method according to the presen .nvent.on, an ap- 

ti; cnrthor thp correction files can be controlled from the cdev. 
9 ' As deseed aLve ThTdevice-independent color processing method enables color P™7« 
the standard color space to image data received from an input device, since the data .s concepfcally tranced 
n ac^ancr^th via. standard color space. Further, in this method, image data can be ^transmitted to an 
« ^SSStM color processing operation. Accordingly, a color processing system wh.ch .mproves the 
S2£TSSISSi accumu.ative errors such as rounding error, and optimizes hardware resource w,th 

. ™ ^^Z^^Z^ to a system confuted by a plura.ity of devices^ to a = s 
comprising a simple device. Furthermore, it goes without saying thatthe .nvent.on ,s applicable also to a case 
where the object of the invention is attained by supplying a program to a system or apparatus 

The present invention is not limited to the above embodiments and vanous changes and modrf .cat,ons can 
be made P w!t"n the spirit and scope of the present invention. Therefore, to apprise the pubhe of the scope of 

55 the present invention, the following claims are made. 
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Claims 

1. A color processing method for a computer system having a plurality of device drivers respectively for image 
input/output devices and a plurality of color correction means for the input/output devices corresponding 
to the respective device drivers, the computer system processes color image data, comprising the steps 
of: 

performing color correction of the input/output devices by instructing the respective device drivers; 

and 

holding the color-corrected data by the respective device drivers. 

2. The method according to claim 1, wherein the respective device drivers hold the color-corrected data as 
a correction data file with respect to a set of electronic color codes. 

3. A color processing method for a system which transmits color image data from a first device to a second 
device, comprising the steps of: 

inquiring the second device from the first device of color space and presence/absence of color 
space conversion function; 

if the second device has the color space conversion function, transmitting the color image data with 
a parameter for converting the data into data of the color space of the second device; and 

if the second device does not have the color space conversion function, converting the color image 
data to data of the color space of the second device and transmitting the converted color image data to 
the second device. 

4. The system according to claim 3, wherein the color space is a three primary color representation as a 
color mixing system such as RGB, XY2, CMY and YIQ. 

5. The system according to claim 3, wherein the inquiry in the inquiring step is performed by packet trans- 
mission in a Virtual Color Space Conversion Protocol. 

6. A color processing method for a system which transmits color image data from a first device to a second 
device, comprising the steps of: 

inquiring the second device from the first device of color space and presence/absence of color 
space conversion function; 

if the second device has the color space conversion function, transmitting the color image data with 
a first parameter for converting the color image data to data of a standard color space between both de- 
vices; 

converting the color image data received from the first device to data of color space of the second 
device using a third parameter obtained from operation of a second parameter for conversion from the 
standard color space to the color space of the second device and the first parameter; and 

if the second device does not have the color space conversion function, converting the color image 
data into data of the color space of the second device and transmitting the converted color image data 
to the second device. 

7. The method according to claim 6, wherein the color space is three primary color representation as a color 
mixing system such as RGB, XYZ, CMY and YIQ. 

8. The method according to claim 6, wherein the inquiry in the inquiring step is performed by packet trans- 
mission in a Virtual Color Space Conversion Protocol. 

9. The method according to claim 6, wherein the standard color space is NTSC RGB. 

10. A color processing method for a system which corrects color space of color image data inputted from a 
first device and outputs the data into a second device, comprising the steps of: 

inputting color image data from the first device; 

operating first parameter for converting color space of the first device into a standard color space 
and a second parameter for converting the standard color space to color space of the second device; 
correcting color space of the color image data based on the operation result; and 
outputting the color image data of the corrected color space into the second device. 
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11. The method according to claim 10, wherein the color space is three primary color representation as a 
color mixing system such as RGB, XYZ, CMY and YIQ. 

12. The method according to claim 10, wherein the standard color space is NTSC RGB. 

13. The method according to claim 1 0, wherein the first device is a scanner, and the second device is a printer. 

14 A method of transmitting image data wherein the data are transmitted either in an original colour space 
w^h information defining said colour space, or in a translated colour space automatically, according to 
whether a receiving apparatus includes means for colour space conversion. 

15 A computer system including device drivers for colour image processing periphe rals wherein . commum- 
cation of image data between an application process and said peripherals employs dev.ce-.ndependent 
colour space definitions, at least as between the application process and each dev.ce driver. 
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FIG. 4 
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FIG. 5 
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FIG. 6 
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FIG. 7 
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FIG. 9 
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